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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

2. Claims 1 -4, 6-8, 1 1 and 1 2 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Harding et al (U. S. 6,678,057 B2) in view of Crampton (U. S. 
2003/0231 793 A1). 

Regarding claim 1, Harding discloses a non-contact measurement system for 
providing gauge measurements of an object, comprising: 

at least one light source to illuminate said object with structured light (column 4, 
lines 6-12); 
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an imaging device to obtain at least one image of said illuminated object (fig.1 , 
element 20 and column 3, lines 9-17); 

an image register configured to store information corresponding to a reference 
model of said object and at least one image of said object (column 4, lines 50-54); 

a gauge measurement module configured to receive said registered image of 
said object and to identify gauge measurements from said registered image of said 
object (column 2, lines 1-8). 

However, Harding is silent about the specific details regarding the step of: 

a transformation estimator coupled to said image register and adapted to register 

said at least one image of said object to said object reference model. 

In the same field of endeavor, however, Crampton discloses scanning apparatus and 

method comprising the step of: 

a transformation estimator coupled to said image register and adapted to register 

said at least one image of said object to said object reference model [page 8, paragraph 

(0113)]. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a transformation estimator as taught by Crampton in the 
system of Harding because Crampton provides Harding an improved system which is 
most efficient in the quest to reduce the time and cost of generating a computer model 
from a real-world object by means of scanning with both time and cost reductions of an 
order of magnitude achieved over conventional techniques. 

Regarding claim 2, Harding is silent about the specific details regarding the non- 
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contact measurement system of claim 1 wherein said image register is configured to 
store one or more sets of patches associated with said object reference model and one 
or more sets of patches associated with said at least one image of said object. 
In the same field of endeavor, however, Crampton discloses scanning apparatus and 
method comprises image register is configured to store one or more sets of patches 
associated with said object reference model and one or more sets of patches 
associated with said at least one image of said object [pages 8-10, paragraph (0136)]. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use store one or more sets of patches as taught by Crampton in 
the system of Harding because Crampton provides Harding an improved system which 
is most efficient in the quest to reduce the time and cost of generating a computer 
model from a real-world object by means of scanning with both time and cost reductions 
of an order of magnitude achieved over conventional techniques. 

Regarding claim 3, Harding is silent about the specific details regarding the non- 
contact measurement system of claim 2 wherein said transformation estimator is 
configured to compare patches associated with said object reference model with 
corresponding patches associated with said at least one image of said object to register 
said at least one image of said object with said object reference model. 
In the same field of endeavor, however, Crampton discloses scanning apparatus and 
method comprises transformation estimator is configured to compare patches 
associated with said object reference model with corresponding patches associated with 
said at least one image of said object to register said at least one image of said object 
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with said object reference model [pages 9-10, paragraph (0136)]. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use compare patches as taught by Crampton in the system of 
Harding because Crampton provides Harding an improved system which is most 
efficient in the quest to reduce the time and cost of generating a computer model from a 
real-world object by means of scanning with both time and cost reductions of an order of 
magnitude achieved over conventional techniques. 

Regarding claim 4, Harding discloses the non-contact measurement system of 
claim 1 further comprising a filter module coupled to said image register for filtering 
(column 3, lines 42-50) a registered scanned image (column 3, lines 23-27) and 
removing noise (column 5, lines 2-6). 

Regarding claim 6, Harding is silent about the specific details regarding the 
method of claim 5, for providing non-contact gauge measurements of an object wherein 
the step of registering said image with said reference model data includes performing, 
at least once, the steps of: 

(a) comparing a plurality of patches of said reference model data with a plurality 
of associated patches of said image to identify pose data for said image; and, 

(b) adjusting the pose of said image response to said identified pose data. 

In the same field of endeavor, however, Crampton discloses scanning apparatus and 
method comprising the steps of: 
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(a) comparing a plurality of patches of said reference model data with a plurality 
of associated patches of said image to identify pose data for said image [paragraph 
(0136)]; and, 

(b) adjusting the pose of said image response to said identified pose data 
[paragraphs (0023) and (0148)]. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use comparing a plurality of patches and adjusting the pose of 
said image as taught by Crampton in the system of Harding because Crampton 
provides Harding an improved system which is most efficient in the quest to reduce the 
time and cost of generating a computer model from a real-world object by means of 
scanning with both time and cost reductions of an order of magnitude achieved over 
conventional techniques. 

Regarding claim 7, Harding discloses a non-contact measurement system for 

» 

providing gauge measurements of an object, comprising: 

at least one light source adapted to illuminate said object (column 4, lines 6-12); 

at least one imaging device for obtaining a scanned image of said illuminated 
object (fig.1, element 20, and column 3, lines 9-17); 

a memory configured to store data representative of a reference model of said 
object and data representative of at least one scanned image of said object obtained by 
said at least one imaging device; at least one software module configured to manipulate 
said scanned image to increase a signal-to-noise ratio (column 4, lines 50-54). 
However, Harding is silent about the specific details regarding the steps of: 
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at least one software module configured to register said scanned image with said 
reference model data; 

at least one software module configured to manipulate said scanned image to ' 
increase a signal-to-noise ratio; 

at least one software module configured to process said scanned image to 
facilitate identification of edges of said object; and, 

at least one software module configured to extract gauge measurements from 
said scanned image. 

In the same field of endeavor, however, Crampton discloses scanning apparatus and 
method comprising the steps of: 

at least one software module [page 3, paragraph (0024)] configured to 
manipulate said scanned image to increase a signal-to-noise ratio [page 5, paragraph 
(0090)]; 

at least one software module [page 3, paragraph (0024)] configured to register 
said scanned image with said reference model data [page 5, paragraph (0090)]; 

at least one software module [page 3, paragraph (0024)] configured to process 
said scanned image to facilitate identification of edges of said object [page 16, 
paragraph (0267)]; and, 

at least one software module [page 3, paragraph (0024)] configured to extract 
gauge measurements from said scanned image [page 13, paragraph (0177)]. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use configured to manipulate said scanned image to increase a 
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signal-to-noise ratio, one software module configured to process said scanned image to 
facilitate identification of edges of said object, one software module configured to extract 
gauge measurements from said scanned image and one software module configured to 
extract gauge measurements from said scanned image as taught by Crampton in the 
system of Harding because Crampton provides Harding an improved system which is 
most efficient in the quest to reduce the time and cost of generating a computer model 
from a real-world object by means of scanning with both time and cost reductions of an 
order of magnitude achieved over conventional techniques. 
Claim 8, is similarly analyzed as claim 6 above. 

Regarding claim 1 1 , Harding is silent about the specific details regarding the 
non-contact measurement system of claim 7 for providing gauge measurement of an 
object wherein said at least one light source is positioned to provide backlight 
illumination on said object; and, said imaging device is further configured to obtain at 
least one image of said object illuminated by said backlight illumination at a first object 
orientation; and, said at least one software module configured to register said scanned 
image with said reference model data is further configured to incorporate said at least 
one backlight illuminated image into registration processing. 
In the same field of endeavor, however, Crampton discloses scanning apparatus and 
method comprising the steps of: 

at least one light source is positioned to provide backlight illumination on said 
object [page 6, paragraph (0095)]; imaging device is further configured to obtain at least 
one image of said object illuminated by said backlight illumination at a first object 
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orientation [page 8, paragraph (0123)]; at least one software module [page 3, paragraph 
(0024)] configured to register said scanned image with said reference model data is 
further configured to incorporate said at least one backlight illuminated image into 
registration processing [paragraphs (0023), (0095) and (0181)]. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use first object orientation and to incorporate said at least one 
backlight illuminated image into registration processing as taught by Crampton in the 
system of Harding because Crampton provides Harding an improved system which is 
most efficient in the quest to reduce the time and cost of generating a computer model 
from a real-world object by means of scanning with both time and cost reductions of an 
order of magnitude achieved over conventional techniques. 
Claim 12 is similarly analyzed as claim 1 1 above. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

i 

4. Claim 5 is rejected under 35 U.S.C. 1 02(e) as being anticipated by Harding et al 
(U. S. 6,678,057 B2). 
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Regarding claim 5, Harding discloses a method of providing non-contact gauge 
measurements of an object comprising the steps of: 

projecting structured light using at least one light source on said object to 
illuminate said object (column 3, lines 42-47 and 53-57); 

obtaining at least one image of said illuminated object (column 2, lines 28-31 and 
53-63); 

providing data representative of a known reference model of said object (column 
2, lines 61-67); 

registering said image with said reference model data (column 41, lines 51-54); 

and, 

identifying gauge measurements of said object from said registered image of 
said object (column 2, lines 1-8). 

5. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harding et al (U. S. 6,678,057 B2) and Crampton (U. S. 2003/0231793 A1) as applied to 
claim 8 above, and further in view of Vlahos et al (U. S. 6,538,396 B1). 

Regarding claim 9, Harding and Crampton are silent about the specific details 
regarding the non-contact measurement system of claim 8 for providing gauge 
measurement of an object wherein said at least one software module configured to 
manipulate said scanned image to increase a signal-to-noise ratio is further configured 
to generate a composite image from each of said two or more images acquired at 
different illumination levels. 
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In the same field of endeavor, however, Vlahos discloses automatic foreground lighting 
effects a composited scene comprises one software module configured to manipulate 
said scanned image to increase a signal-to-noise ratio is further configured to generate 
a composite image from each of said two or more images acquired at different 
illumination levels (column 1, lines 42-46). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a composite image from each of said two or more images 
acquired at different illumination levels as taught by Vlahos in the system of Harding 
because Vlahos provides Harding an improved system which automatically alters the 
system illumination level of the subject by varying the red, green and blue levels in a 
composite image. 

Regarding claim 10, Harding discloses the non-contact measurement system of 
claim 9, wherein said composite image comprises pixels representative of scaled values 
of light intensity within a predetermined light intensity range (column 1, lines 15-21 and 
column 3, lines 53-63). 

6. Claim 1 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Harding 
et al (U. S. 6,678,057 B2) and Crampton (U. S. 2003/0231793 A1) as applied to claim 7 
above, and further in view of Tu et al (U. S. 6,876,459 B2). 

Regarding claim 13, Harding and Crampton are silent about the specific details 
regarding the non-contact measurement system of claim 7, for providing gauge 
measurement of an object wherein said at least one light source is positioned and 
configured to produce a linear highlight along an edge of said object; and wherein said 
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at least one software module configured to process said scanned image to facilitate 
identification of edges of said object further configured to identify said linear highlight in 
said scanned image. 

In the same field of endeavor, however, Tu discloses method and apparatus for optical 
measurement of the leading edge position of airfoil automatic foreground lighting 
comprises one software module configured to process said scanned image to facilitate 
identification of edges of said object further configured to identify said linear highlight in 
said scanned image (column 1 , lines 22-26). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a composite image from each of said two or more images 
acquired at different illumination levels as taught by Tu in the system of Harding 
because Tu provides Harding an improved system which is related to light gauging 
measurements and an apparatus for locating the leading edge of an object or the like, 
so the system provides accurate leading edge location information. 

Other Prior Art Cited 
7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Dimsdale (U. S. 6,246,468 B1) discloses integrated system for quickly and 
accurately imaging and modeling 3D objects. 

Makino et al (U. S. 5,627,771) disclose apparatus and method for evaluating 
shape of 3D object. 

Besl et al (U. S. 5,715,166) disclose apparatus for the registration of 3D shapes. 
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8. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to ABOLFAZL TABATABAI whose telephone number is 
(571)272-7458. 

The Examiner can normally be reached on Monday through Friday from 9:30 a.m. to 
7:30 p.m. If attempts to reach the Examiner by telephone are unsuccessful, the 
Examiner's supervisor, Bhavesh Mehta, can be reached at (571 ) 272-7453. The fax 
phone number for organization where this application or proceeding is assigned is (571 ) 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
Abolfazl Tabatabai 
Patent Examiner 
Technology Division 2624 
April 22, 2007 



